(i9)B*a#fFj? (jp) 02) i£j= fft $g (a) aimmm&mm*} 

t&m^lO- 173284 

(43)&HB «£10*p(1998)6fl26B 



(5i)int.ci. 8 m>m^ F I 

HOIS 3/18 HOIS 3/18 



SMIJR W^CDUCI FD (± 5 ft) 



<2i)tHia#^ 


4$K¥8 - 342435 


(71)ffi®A 


000241463 










(22)tHBiB 


¥J£84P(1996)12£6B 




B B «r*^S^SiW 1 














(72)»W# 


/hflS miff 








B B 1 














(72)&W# 


«tl 








«»»is# B#iP# b ■r*«t«*«a i 














(72)?g§8# 


as am 






















(74)fSHA 





(54) imWVZm GaN^ft^^Sf 



(57) 



6a 
6b 



12 



p - Gt N 



P-GtK 



□ o 

O O 
P D 



o o a a a a □ □ o 
ooo-ooooao 
□ oooacuaa 



n-Al OiN (»7?F) 



-GaN 



A l N B UFFER 



SAPPHIRE SUBSTRATE 



4^8 

"7 
-6 

• 5 
"4 
-3 



1 

[0 0 0 1 ] 

[|6W©BT*a«$Mff] CQWJBttGaN^b^ft* 

£G a NX^GS^CCttJ- £ c 
[0 0 0 2 ] 

^2»{*£JBC> fc & CD^D 6 tlX C> & o WfeGaN 
< 3^0*0 3 1 ^^fMMt^Ct^ 
[0 0 0 3 ] «(DG a N»fb-&**a«tT»J5KStl* 
MCD^SWl (n*7* KB, FJMO , 

st-#fji wyrii 0 r & £^sst- 

#F (MQW) oa)3E«:iotl^c 0 

[0 0 0 4] CO^CCiaa'rS^iKiO'rj. Cryst. 
Growth, Vol. 145, No. 1/4, Pages. 692-697 (1994)* 

[0 0 0 5 ] 
[0 0 0 6 ] 

4 n x. £ ^bc t, > x , m i m « «r ibsmm© 

[0 0 0 7] -»5c»ftffi*«Q £t#oS£fc<DMT*FJl 

*^-#F»**BIBfbL/. l^^^l^FW (QW 
W) *Bl$ t ?ZC±&3ZZ.hti2> 0 
[0 0 0 8] G a NmMW-Oit'&M^mmcto^Xte. 



(2) 1$P*1¥ 1 0 - 1 7 3 2 8 4 

2 

BlStLX^Z. LfrL. *«9B#6©«tttCcJ:ii«, G 
aN5IMb^*^JBCC^SV^J(5©ai*«ffiL/, * 

[0 0 0 9 ] *CT\ *#6?8*6««iKtftSf4Sfe, S 
ir^i OtCfclirjfe-TBBJ&SnS. *€" It, t-^^2 

[ooio] cOct: ^ iti^ai^MT^tc 
«*C!>*a»t|:flE«OW». W*>* f8M*±&>*>2 A S > 

sas) «ii<-r&c<t#ji?£o<, wt«, inm/ 
[ooi i ] ±izomcLxmf&2ti2>m*#wMmz 

Tit6<DX^^^(D±^fig-r-2) 0 Tift©* 

* - Xr7 U &£<fc 5 CC'< > 7 
[0012] 

40 ^HCCWT^) G a NM^iftmWcfcti 
Wa*iu-tf«jStc^*tt««(D{SU*t*Wb^ 

[0013] 
50 ^)^>o 



(3) 



[0 0 14] S*3|fWt©*'<v ?te'X<DM*)r?ihZ> 0 
¥-m&m : IEJ$: (ffiff) 

p^>^^h!9 : p'-GaN:Mg (200nm) 
p^7';FH8 : p-Al„. 0( Ga 0 . B2 N:Mg 

(lMm) 

p#VKH7 : p - G a N : Mg (lOOnm) 

S^#F*ffl*86a: I ru.isGao.ssN U3:«3nm 
□ ) 

U TM 6 b : G a N ( 5nm) 10 

n#VKB5 : n-GaN: S i (lOOnm) 

n#5?KB4 : n-A l 0 .«, 8 Ga B . 9I N : S i 

(mm) 

nn>*^H3 : n*-GaN:Si (4.0Mm) 
A-;77l2 : A 1 N (50nm) 

it*airt<Dif-b^«:sat-r4o see-ch^ss 

iS2 liter/min rJ5J&SB*CiftU&#6iafi 1 0 0 0 20 

[0016] coit, t7 7 ^rsscDiffiB^f^ 

KDftAoff) £4jg<h0fc 0 COt7fl«0 

umtfe?, 7-nf3 0OS3li»7 0nmr*4 B 
[0017] ft*>\ SSP43ft8B-rSSiWOSI5-&±, 

[0018] if^Cte^T^ y 7i2M^A 1 a 30 
G a ! _ * N r* 3 h 4 fc^*3W* T 7£/£-f 4 

Ct&Vi& (KH¥2-22 9 47 6^«#i) . 

[0019] nn>^^ H3ttnSOGaN*<k^» 

[0 0 2 0 ] x\25 v F14ttnSO- S&SA 1 Y1 Ga 
,. ri N:Yl = 0-0. 1 5r«3*i*<b^»¥»#r 
MT^Ci^tt^o *©«3ttl 0 0- 1 0 0 0 n 

[0 0 2 1 ] K»5«n^©— MSA l„Ga 40 

a - zl N (z 1 = o£Hrtp) v&sti&ib&kzmtteB 

fiJE-i-SCi^r**. ^S3»0-2 0 0 limits 
[0 0 2 2 ] KB 5 ch^3feB6 iOD|fflK:-K> K=F 

[0 0 2 3 ] JfcTfcB 6 tt^* U y B 6 b *fci^#FilK 



#P*U¥ 10-173284 

4 

si n xl Ga 1 .xiN (x 1 >o) -cmztizit&tomm 

*f tifti 3 n mStf 3 n m t L/fc. CCDiflR 
Cm$iJ^nfm -5 0 nmitSCtW* lO a 
lT-#FW6a«, i3^t<bfc^ Sdio^yr 

B 1 0 6 bCDX ^ y y'<D±tfCBf& 3 — (D^m 
CC*y»4«iF#FIWIlB a^tl^ixf ^ ^©fttft 

ct^KlBeKD^HiBBW-a. «T-#F*ffl«6a©g 

3&«»*0t*. «^FlBli6a(0ait*lftia>BIHItt, 2 
-10nmitSCiW*L/^ o C©Hfil«:ai2, 
3OAi;rl2 0 6 b, 3 0 6 b ©B/rciBffi3*i£. 
[0 0 2 4] ^y7l6bB-«ai nx^Ga^x.N 

(o^x2<xi) vmznzit^zmfc-cBiSLZti 
Jtt«6 a*»jEsr*ffcccti*aHr*&»cc3M < 1 

06b, 2 0 6 b, 3 0 6 b, -) &JfJj£3ft& 0 ^ti 
U 716 b 

[0 0 2 5 ] *TS©l^#F«lfi6 a tt n #V KB 5 

fiT-#F*«6 aS^'J7!6 b{cttcn^«HWa 

[0 0 2 6 ] p#V F17ttpa©-jKA l Z2 Ga 
w»N (Z2 = 0**tf) r«3*i*{t^»*»#-c* 
«1*SCi^t^^ 0 -ecDi¥3«0-2 0 0 nmit £ 
C<fc#W* 

[0 0 2 7 ] p v K18BpSOH»SA l Y2 Ga 

,.„N : Y2 = 0-0. i 5ra3ti*fb^«¥**r 
MTSCi^S. *<£>/¥3ttl 0 0- I 0 0 0 n 

[0 0 2 8] p^VF17i^!6i(Df H 1^0Ff 
<r v y'<Dj^<*?£X b v'*m&ft&$-&2>Ctt)i~C&2>. 
CCD* b v >mtemtm*P<D* * try (HT-) (DHDii 

[0 0 2 9] p3>$^H9«pI©GaNM^a 

4. 

[0 0 3 0 ] S^#««S»©=S«^«{b^»atIflE 
&m («T, r-MOVPEffij it^. ) CCJ:0JBfiS-c 
»H¥6- 2 6 8 2 5 7#&«L »PfW 

8-97471 #&«#fis) o ccDjSfiffi&cte^ry:, 

y^;b#y^A (TMG), h y ^;uy;t^^A 
(tma) y^;w>^A (tm i ) t^m^ 
ftSKccftMhs n/c»s±tc«*& oris^sj£3i*, 

^oT^CD^f«S B B s ^S«0±CC^S3-t±5o C<D 
MO VP Effi*^f"T*/c«)(0»tBStt«{SCCOlir 



(4) 



Witf. «MI@6 3- 1 8 8 9 3 4^&$R£#JS<* s 

M<D4^Sf*JI 1 0 0 (nn>^^hH3, n*^*FJl 
4Mn^V FB 5) Ri^Il^yTl 1 0 6 bJMS 

s$n^ 0 »#<0MovpEtt*j|fTr*i«. ill® 

A ft £Sf 1 y 71 1 0 6 b CCS^#Fffl« 6 a 

[0032] m^x^mm 6 a umo v p e m^m^ 

O.lnm/^^o CtUCcfcO, IPffi^nm 
□(D«T-#F*ffl«6a*sf#6ti&. «fi»a©*J®«JH 

(r>-e^r, TMI, TMG) ottiMKXtt 

S**C ACC<fc0fT5. 

[0 0 3 3 ] *©f& »F2<ZV*!/TJf 2 0 6 b£*T-# 
Ffflfi6ai^l0^yri6bO±tcM3f5 B C 20 

2 »; rm 2 0 6 b ©j&BiiJ^t*® 1 x ) 71 
1 0 6 b A|a»iT*>*K lnm/»t*S. CCDH2 <D 
Aij7l206 b*a»©MOVPEffiCCj:0»Strtl 
03Ct*rT A&^ TttT?*S#l©>t';TJBl 0 
6 bCDXr ^^ttltSh*. ft*>\ Sl©^y711 
0 6 b©x-f-^^CC«Jt-?-#F*ffllRe a3W**3W, *<D 
(ft3nm) tt^-flfCDiSS (870nm) j&>6# 
t\ »2©'<i;t»2 0 6 b<DXrv7'<DJ&mc%s£m 

misted* 

[0 0 3 4] ^Mj7l6 <D±K p ^3|*!Bj*aSJjn O/c* 30 
3W»B <P#-f FJB7, p^77F18M'p3>^ 

&£<DVtm ( a s - gr r o w n ) tMgJnt^, 

*»^5£ffiteffii>«^«*JKW** (mi¥2 - 2 5 7 
679 ) c c ncc j: 0 s 7 - 9 

ffitfpMAft& 0 
[0 0 3 5 ] COct^CLtM^tl/c^fWi^^ 

[0 0 3 6]*fC. -«CcM^y3>K«^6&4»*40 



»HI¥ 1 0- 1 7 3 2 8 4 
6 

fit, ctD&Sr/ruT, au/ni 

2£Pn>#* F«9^JgM3i±£ e CCDm 
S 1 2 7*H/^KOi$, 7*hy 

— nn>£^ hJt3ta*y;I^x^A^6ft&m® 

[0 0 3 7 ] C<Dcfc^tCOrjg^Sn/c^2S»^x/N€r 

[0 0 3 8 ] CO«Hj«, ±gB»IB<3[)*H5©0S8RVII 
J60J<DBi 9J KM 6 § ft & orii ft 1 > . «Ffjpt»3fc<D 

[HffioffiWttSMl!] 

[02] H2ttCO«?B©Safc«<DU-1fy-<*--F«: 
[0 3] H3ttWU-1fy^*- F©**»«10J«fi 

1 WSL 

n^7 7 FJ1 
FB 

106b, 2 0 6 b v 306b ^'J7l 
P#^ FJf 
p £^ 9 FJf 
P^>^ FH 

JKtKftiR 
l 3 



2 
3 
4 
5 
6 

6 a 
6 b, 
7 
8 
9 

1 0 
1 1 

1 2, 

2 0 

3 0 

4 0 



[mi ] 




» » 



(5) 



m mW- 1 0- 1 7 3 28 4 



[02 ] 



6a 
6b 



p-GeN 



uuuuoaaaaaaaaa 
'□□□□□□ou-uauuun 
□ □□□□□oaaoaoao 



a - Al Ga N 07V F) 



a* - Ga N 



Al N RTTFPF.R 



SAPPHIRE SUBSTRATE 



"7 
5 

-3 



CH3] 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10173284 A 
(43) Date of publication of application: 26.06.98 



(51) IntCI H01S 3/18 




(21 ) Application number: 08342435 


(71) Applicant: 


TOYODA GOSEI CO LTD 


(22) Date of filing: 06.12.96 


(72) Inventor: 


KOIKE MASAYOSHI 






NAGAI SEIJI 






ASAMI SHINYA 



(54) GAN-BASED COMPOUND SEMICONDUCTOR 
LIGHT EMITTING ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To lower the threshold of the 
current required for high outputs and laser oscillation 
by providing thin quantum well lines in a light emitting 
layer above the steps of the slightly inclined surface 
of a sapphire substrate. 

SOLUTION: The main surface of a sapphire substrate 1 is 
slightly inclined and has steps and a light emitting 
layer 6 contains thin quantum well lines 6a buried in a 
barrier layer 6b. The quantum well lines 6a are formed 
of a compound semiconductor expressed by a general 
expression, lnX 1 Gai„ x1 N (X1>0). Since the lines 6a are 
formed on the steps of the first barrier layer, the 
number of the lines 6a in one plane is specified by the 
number of the steps. Therefore, the threshold of the 
current required for high outputs and laser oscillation 
can be lowered. 
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